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There is growing evidence of the effectiveness of early childhood interventions to
improve the growth and development of children. Although, historically,
nutrition and stimulation interventions may have been delivered separately,
they are increasingly being tested as a package of early childhood interventions
that synergistically improve outcomes over the life course. However, implemen-
tation at scale is seldom possible without first considering the relative cost and
cost-effectiveness of these interventions. An evidence gap in this area may deter
large-scale implementation, particularly in low- and middle-income countries.
We conduct a literature review to establish what is known about the cost-
effectiveness of early childhood nutrition and development interventions. A set
of predefined search terms and exclusion criteria standardized the search across
five databases. The search identified 15 relevant articles. Of these, nine were
from studies set in high-income countries and six in low- and middle-income
countries. The articles either calculated the cost-effectiveness of nutrition-
specific interventions (n¼ 8) aimed at improving child growth, or parenting
interventions (stimulation) to improve early childhood development (n¼ 7). No
articles estimated the cost-effectiveness of combined interventions. Comparing
results within nutrition or stimulation interventions, or between nutrition and
stimulation interventions was largely prevented by the variety of outcome
measures used in these analyses. This article highlights the need for further
evidence relevant to low- and middle-income countries. To facilitate comparison
of cost-effectiveness between studies, and between contexts where appropriate, a
move towards a common outcome measure such as the cost per disability-
adjusted life years averted is advocated. Finally, given the increasing number of
combined nutrition and stimulation interventions being tested, there is a
significant need for evidence of cost-effectiveness for combined programmes.
This too would be facilitated by the use of a common outcome measure able to
pool the impact of both nutrition and stimulation activities.
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KEY MESSAGES
 There is a scarcity of published literature on the cost-effectiveness of early childhood nutrition and development
interventions. This may prevent the scale-up and replication of such interventions.
 There is a paucity of evidence from middle- and low-income countries and very few analyses are conducted from a
societal perspective.
 Owing to the differences in outcome measures, it is difficult to compare the cost-effectiveness of these interventions.
Introduction
The period from conception until the first 2 years of life is
critical for the development of neural networks essential for
perception and cognitive development (Walker et al. 2011).
During this phase, children’s development is further affected by
individual neurobiology, relationships with caregivers, and
physical and psychosocial stimuli in the caregiving environment
(Campbell and Ramey 1994; Grantham-McGregor et al. 2006;
Walker et al. 2006b; Engle et al. 1997). Young children may be
exposed to physical risks such as poor maternal nutrition, low-
birthweight and infectious diseases, and psycho-social risks
such as maternal depression, exposure to violence and lack of
stimulation. Single or cumulative exposure to these risks can
affect health and cognitive development over the life cycle
(Schweinhart et al. 1986; Andersen et al. 2003).
The objective of interventions aimed at improving early
childhood nutrition and development (ECND) is to reduce
exposure to detrimental stimuli and provide children with an
enabling environment (Van der Gaag and Tan 1998). Typically,
interventions are targeted at poorer or more vulnerable groups
and may include parenting and education support, comple-
mentary feeding, nutritional supplements and stimulation
packages and activities (Grantham-McGregor et al. 1997;
Leung et al 2003; Klein and Rye 2004; Jin et al. 2007; Dewey
and Adu-Afarwuah 2008; Cooper et al. 2009; Ertem et al. 2006;
Bentley et al. 2010; Aboud and Akhter 2011; Engle et al. 2011).
Interventions may be delivered through home visits, commu-
nity groups, clinic services and media campaigns (Walker et al.
2006b; Engle et al. 2011).
ECND interventions have a long history of success. One of the
first studies demonstrating the impact of ECND was conducted
in Kingston, Jamaica in 1986–89. That study examined the
effects of nutritional supplementation, psychosocial stimulation
or both, on the development of stunted children aged 9–24
months (Grantham-McGregor et al. 1991). In the short term,
the development of children receiving nutrition supplementa-
tion was better than the control group. Children receiving both
nutritional supplementation and stimulation had better devel-
opment outcomes than those receiving only stimulation.
Participating children were revisited at 7, 11 and 17 years of
age. At 7 and 11 years, the children in the intervention arms
had slightly higher test scores than the control group
(Grantham-McGregor et al. 1997). At 17 years, children in the
stimulation arm had higher psychosocial functioning. Children
in the nutritional arm had small gains in height and energy
intake compared with the control group. However, there were
no significant interactions between stimulation and nutritional
supplementation (Walker et al. 2006a).
This early intervention tested a combination of ECND
components, i.e. nutritional supplementation and stimulation
and demonstrates the short- and long-term benefits of ECND.
Other interventions testing single or multiple components have
also proven effective at improving ECND outcomes. Maulik and
Darmstadt (2009) review 53 studies set in high-, middle- and
low-income countries that focus on play, reading, music,
stimulation and growth improvement interventions and find
direct and indirect benefits for child development outcomes.
Nores and Barnett (2010) review the effects of 30 cash transfer,
nutritional, educational and combined interventions in Europe,
Asia, Africa, Central and South America. Overall, they find
positive effects on child development for all four categories of
programmes. Engle et al. (2011) review 30 studies of ECND
interventions set in low- and middle-income countries, par-
ticularly parenting and preschool enrolment. These studies
showed evidence of their effectiveness in improving children’s
cognitive, social and emotional development and school
readiness.
Despite the availability of a large body of evidence on the
success of ECND interventions in improving children’s out-
comes, there is a paucity of economic evaluations of such
interventions. Further, no comparable review of the economic
evaluations of ECND interventions has yet been published.
Economic evaluations can range from total cost or cost of
delivery studies that simply enumerate the cost of programme
activities to more sophisticated cost-effectiveness analyses
(CEA) that consider programme impact. Total cost or cost of
delivery studies are an important starting point to inform
resource allocation. However, without some sense of the scale
of the intervention, or what that money was able to purchase,
the policy implications would be unclear. CEA is an economic
evaluation that compares the costs and outcomes of two or
more courses of action (Edejer et al. 2003; Drummond et al.
2005; Batura et al. 2014). It is well established in the literature
that a CEA can assist in allocating competing resources where
they are likely to have the biggest effect (Johns et al. 2003;
Berger and Teutsch 2005). CEAs can also directly inform
decisions regarding the replication and scale-up of interventions
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(Johns et al. 2003; Drummond et al. 2005). Cost-effectiveness is
usually expressed as a ratio where the denominator is an
improvement in the health outcome, and the numerator is the
cost associated with that improvement. The impact or effect is
generally measured in non-monetary units that capture im-
provements in the quality or quantity of life such as years of life
gained, infant deaths averted and cases of stunting averted
(Walker et al. 2006b; Engle et al. 2011). As the CEA measures
outcomes in non-monetary terms, it is more appropriate for the
economic evaluation of ECND interventions than other forms of
economic evaluation such as cost–benefit analysis, which
measures outcomes in monetary terms (Drummond et al.
2005; Mogyorosy and Smith 2005). This is because it can be
difficult, and sometimes, controversial to calculate a monetary
value for children’s health and development (Cellini and Kee
2010; Dhaliwal et al. 2012). Composite measures can also be
used to combine effects on mortality and morbidity and
compare outcomes on the same scale. Quality-adjusted life
years (QALYs) and disability-adjusted life years (DALYs) are
the most commonly used composite measures (Edejer et al.
2005). Although costs are generally comparable across pro-
gramme options, cost-effectiveness ratios are only directly
comparable when the same measure of effect is used (Creese
et al. 2002).
Thus, improvements in ECND mean that healthy children
grow to become healthy adults (Smith and Haddad 2000),
resulting in a smaller burden on health systems that are
especially fragile in low- and middle-income countries.
Governments often have competing priorities in resource-
constrained settings. In such cases, the implementation, repli-
cation or scale-up of successful ECND interventions is seldom
possible without comparing the cost-effectiveness of these
interventions vs others that benefit children at this vulnerable
stage. Decision makers need an understanding of associated
costs and outcomes to make informed choices. This article aims
to enhance that understanding of cost-effectiveness of inter-
ventions to improve ECND in low- and middle-income
countries.
Methods
The aim of this article is to summarize and critically review the
available evidence on the cost-effectiveness of ECND interven-
tions. Such a review of evidence also allows us to examine the
methodology used to build the knowledge base, and to identify
best practice for developing this knowledge base further.
Four databases were searched to identify relevant articles:
Scopus, PubMed, Web of Science and the Cochrane Database of
Reviews. In addition to these, we also searched Google Scholar
and hand-searched the references of identified articles. The
keywords used in the initial search strategy were: ‘cost
effectiveness analysis’; ‘cost of delivery’; ‘early childhood
development’; ‘nutrition’; ‘randomised control trials’; ‘RCTs’;
‘intervention programmes’; ‘under the age of 2’; ‘under the age
of two’; ‘under 2-s’; ‘under twos’. Using this strategy, we found
only a very small number of published articles on the total cost
or cost-effectiveness of randomized control trials (RCTs) of
ECND interventions (n¼ 4).
The search was then expanded to include the following
additional keywords: ‘nutritional supplementation/ fortifica-
tion’; ‘breastfeeding’; ‘diarrhoea’; ‘stimulation’; ‘parenting’;
‘day care/ cre`che’; ‘preschool’. For those words that have
alternate spellings, we included these in the search terms; for
example, cre`che and creche; preschool and pre-school; daycare
and day care; diarrhea and diarrhoea. We included articles
written in English and published in peer-reviewed journals
between 1980 and 2012. We also included articles that
performed a total cost analysis, cost-effectiveness or cost utility
analysis of an RCT of an ECND intervention. We excluded
articles that were trial protocols or systematic reviews. We also
excluded articles that conducted economic evaluations of
vaccination programmes or of preventive actions or therapies
against bacterial or viral transmissions of disease. Further, we
excluded articles where the study population was older than 5
years and the outcome was not related to ECND, for example,
neonatal mortality.
The expanded search generated 563 possible articles as shown
in Figure 1. Titles and key words were reviewed as a first check
and 368 articles were excluded on this basis. The abstracts were
reviewed and a further 121 articles were excluded. The full
texts for remaining articles were then reviewed and 59 articles
were excluded. This left 15 articles, which are included in this
review (Tables 1, 2 and 3).
In the articles identified for review, costs were measured in
different currencies. To facilitate comparison with World Health
Organization (WHO) cost-effectiveness thresholds where appro-
priate, we converted all costs to International Dollars at 2005
prices. We present these figures in the text and Tables 1, 2 and 3,
enabling us to examine the results in more detail. The WHO cost-
effectiveness thresholds may only be applied to CEAs where the
cost-effectiveness ratio is expressed as the cost per DALY averted.
These thresholds classify interventions as ‘very cost-effective’ if
the cost per DALY averted is less than the gross domestic product
(GDP) per capita of the associated region; ‘cost effective’ if the
cost per DALY averted is one to three times the GDP per capita of
the associated region; or ‘not cost effective’ if the cost per DALY
averted is more than three times the GDP per capita of the
associated region.
We also assessed the analytical features of the included CEAs.
We adapted existing guidelines, checklists and other reviews of
563 unique abstracts
195 abstracts retrieved
74 full text
15 papers included 
368 excluded on the basis of language, tle, and 
key word review
121 excluded on the basis of abstract review if 
they did not have cost analyses, were not RCTs or 
were trial protocols
59 excluded as they did not measure outcome of 
interest (improvement in breaseeding, prevenon 
of stunng, child development), age of children was 
incorrect or unclear, vaccinaon, reducon of 
bacterial/viral transmission programme
Figure 1 Methods of review.
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economic evaluations of health interventions to create a
questionnaire that would capture the main aspects of a CEA,
with respect to the nature of ECND interventions (Drummond
and Jefferson 1996; Evers et al. 2005; Lee et al. 2005;
H Haghparast-Bidgoli et al., unpublished data). The main
economic evaluation features included in the questionnaire
are presented in Table 4.
Results
The systematic literature search identified 15 articles describing
14 interventions. Two articles performed economic evaluations
of the same intervention. Seven of the articles reported the
effectiveness of the intervention along with the cost-effective-
ness. For the remaining eight articles, estimates of effectiveness
of the interventions were published elsewhere. The identified
articles spanned two broad categories of interventions: nutri-
tion-specific interventions (n¼ 8) and parenting interventions
to improve early childhood development (n¼ 7). Nutrition-
specific interventions were further categorized into breastfeed-
ing interventions (n¼ 4) and nutrition supplementation or
fortification interventions (n¼ 4). Of the 15 articles, the
majority were set in high-income countries (n¼ 9).
Breastfeeding interventions
Four articles analysed the cost-effectiveness of breastfeeding
interventions, two set in high-income countries and two in low-
and middle-income countries. The interventions promoted or
supported breastfeeding through a range of support networks.
The support networks were extended through home visits made
by breastfeeding councillors in South Africa (Desmond et al.
2008); peer support in Uganda (Chola et al. 2011); enhanced
staff contact for mothers for low-birthweight babies in the UK
(Rice et al. 2010) and telephone-based support in Scotland
(Hoddinott et al. 2012). The CEAs of these interventions were
performed from the perspective of the provider. The results of
each CEA are presented in Table 1.
It is important to note that in each of these studies, the
outcome measure or denominator used to calculate the
cost-effectiveness ratio was different. Desmond et al. (2008)
reported their outcome as cost per supported month of breast-
feeding, Rice et al. (2010) as cost per QALY gained, Chola et al.
(2011) as cost per mother counselled and Hoddinott et al. (2012)
as cost per woman telephoned. Further, none of the articles
presented their results in terms of the cost per DALY averted. As
a result, no robust comparison of cost-effectiveness between
interventions or to cost-effectiveness thresholds was possible.
Nutrition interventions
Four articles calculated the cost-effectiveness of nutrition
interventions, all set in low- and middle-income countries.
The range of interventions included deworming in India
(Awasthi et al. 2000); nutrition fortification in Pakistan
(Sharief et al. 2006); nutrition education in Peru (Waters et al.
2006) and community management of severe acute malnutri-
tion in Malawi (Wilford et al. 2012). The CEAs conducted by
Sharief et al. (2006) and Wilford et al. (2012) were conducted
from the perspective of the provider, whereas those by Awasthi
et al. (2000) and Waters et al. (2006) were conducted from a
societal perspective. The results of each CEA are presented in
Table 2.
As with the CEAs of the breastfeeding interventions, the
denominators used to calculate cost-effectiveness of these
interventions were not the same. Two articles used DALYs
averted (Sharief et al. 2006; Wilford et al. 2012) and two used
the number of cases of stunting averted (Awasthi et al. 2000;
Waters et al. 2006). Although it was not possible to compare the
cost-effectiveness reported in all four articles, it was possible to
compare cost-effectiveness of the pairs with the same denom-
inator. These comparisons suggest that the home-fortification
of food (Sharief et al. 2006) was more cost-effective than
community-based management of acute malnutrition (Wilford
et al. 2012). Similarly, deworming (Awasthi et al. 2000) was
more cost-effective than the facility-based nutrition interven-
tion (Waters et al. 2006).
As Wilford et al. (2012) and Sharief et al. (2006) present their
results in terms of the cost per DALY averted, it is possible to
compare them with the WHO thresholds for cost-effectiveness.
Table 1 Cost-effectiveness of breastfeeding interventions
Intervention Authors Country Analysis/perspective Outcome
Promoting exclusive
breastfeeding
Desmond et al. (2008) South Africa Cost of delivery and CEA/
provider
Cost of implementation: $1.2–27.9
million
Cost per supported month of ex-
clusive breastfeeding: $15.8–$84.5
Cost per increased month of exclu-
sive breastfeeding: $19.4–$180.6
Breastfeeding support
through enhanced staff
contact at a hospital
Rice et al. (2010) United Kingdom CEA/provider Cost per QALY gained: $8951–
$56 298
Peer-based breastfeeding
support
Chola et al (2011) Uganda Cost of delivery/provider Cost per mother counselled: $139
Cost per visit: $26
Telephone-based breastfeed-
ing support
Hoddinot et al. (2012) United Kingdom Cost of delivery/provider Cost per woman for proactive calls:
$66.5
Cost per woman for reactive calls:
$34.1
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Both these interventions have a cost per DALY averted that is
less than the GDP per capita of the associated region, thus,
classifying both interventions as very cost-effective.
Parenting interventions
Seven articles presented the costs of parenting interventions, all
set in high-income countries. No CEAs or even rudimentary
costings of parenting interventions in middle- or low-income
countries were found. The majority of these interventions
were aimed at improving conduct disorder among children.
The interventions were home-visit or practice-based. Five
articles replicated or adapted previously established parenting
interventions such as the Incredible Years parenting programme
(Edwards et al. 2007; Bywater et al. 2011; O’Neill et al. 2011);
and the Family Partnership programme (Barlow et al. 2007;
McIntosh et al. 2009). One article evaluated a home-based
parenting programme targeted at children with severe behav-
ioural problems (Muntz et al. 2004). One article was a
modelling exercise (Bonin et al. 2011). Five CEAs were
conducted from the provider perspective (Muntz et al. 2004;
Edwards et al. 2007; Barlow et al. 2007; Bywater et al. 2011;
O’Neill et al. 2011) and two from a societal perspective
(McIntosh et al. 2009; Bonin et al. 2011). The individual
findings of these CEAs are summarized in Table 3.
Table 3 Cost-effectiveness of parenting interventions
Intervention Authors Country Analysis/ perspective Outcome
Home-based parenting
programme
Muntz et al. (2004) United Kingdom CEA/societal ICER per unit improvement in
T-scale of the child behaviour
checklist: $361.3
Group parenting programme
delivered by sure start
Edwards et al. (2007) United Kingdom CEA/provider ICER per one point change in
the Eyberg intensity score:
$116.1
Home-based parenting
programme
Barlow et al. (2007) United Kingdom Cost of delivery/provider Cost of provision, intervention
arm: $11 439
Cost of provision, control arm:
$6248.4
Home-based parenting
programme
McIntosh et al. (2009).
Follow-up of Barlow
et al. (2007)
United Kingdom Cost of delivery and
CEA/societal
Mean health service costs,
intervention: $9169.4
Mean health service costs, con-
trol: $5361.3
Cost of unit increase in mater-
nal sensitivity: $4392
Cost of unit increase in infant
co-operativeness: $3279
Incredible years parenting
programme
Bywater et al. (2011) United Kingdom Cost of delivery/provider Cost of delivery per carer: $2808
Mean cost per child: $6148.4
Incredible years parenting
programme
O’Neill et al. (2011) Ireland CEA/provider ICER per one point change in
the Eyberg intensity score:
$87
Evidence-based parenting
programme
Bonin et al. (2011) United Kingdom Cost of delivery and cost
savings/provider and
societal
Intervention cost per family:
$1535–$3351
Cost saving to society over 25
years per family: $26 508
Table 2 Cost-effectiveness of nutrition interventions
Intervention Authors Country Analysis/perspective Outcome
Deworming treatment to im-
prove nutrition
Awasthi et al. (2000) India CEA/societal Incremental cost-effectiveness ratio (ICER)
per case of stunting prevented: $34.67
Home-fortification programme
using zinc, iron and other
micronutrients
Sharieff et al. (2006) Pakistan CEA/provider Total cost per sachet of micronutrients: $0.02
Cost per death averted by micronutrients: $406
Cost per DALY averted by micronutrients: $12.2
Nutrition education programme
based at health facilities
Waters et al. (2006) Peru CEA/societal Marginal cost per case of stunting averted: $55.16
Marginal cost per death averted: $1952
Community-based management
of acute malnutrition
(CMAM)
Wilford et al. (2012) Malawi CEA/provider ICER of CMAM per DALY averted: $42
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Three of the seven articles conducted only a cost of delivery
analysis (Barlow et al. 2007; Bonin et al. 2011; Bywater et al.
2011). The remaining four articles conducted CEAs but as seen in
the case of the CEAs of the breastfeeding and nutrition
interventions, the denominators used to calculate cost-effective-
ness were not the same. Two articles used the improvement in
the Eyberg intensity score (Edwards et al. 2007; O’Neill et al.
2011); one, the improvement in the T-Scale of the child
behaviour checklist (Muntz et al. 2004) and another, the increase
in maternal sensitivity and infant co-operativeness (McIntosh
et al. 2009). Thus, it was only possible to compare cost-
effectiveness of the pair with the same denominator. This
comparison suggested that the Incredible Years parenting
programme (O’Neill et al. 2011) was more cost-effective than
the group-parenting programme delivered by Sure Start
(Edwards et al. 2007). As none of the articles presented their
results in terms of the cost per DALY averted, it was not possible
to compare them with the WHO thresholds for cost-effectiveness.
Features of analyses
This article reviewed five intervention costings that did not
measure cost per effect and 10 CEAs. As shown in Table 4, 13
articles conducted a CEA or costing within a randomized
controlled trial and two employed a modelling approach. All
analyses specified their perspective. The health care provider
was the most frequently adopted perspective (73%), while the
remainder adopted a societal perspective.
The three main steps of costing require the identification of
relevant cost items for each intervention, the measurement
of resources used (in their physical units) and the proper
valuation of these resources (by their prices) (Drummond and
Jefferson 1996; H Haghparast-Bidgoli et al., unpublished data;
Batura et al. 2014). The majority (80%) of analyses reviewed
identified all costs relevant to the intervention and perspective
taken. However, several analyses (56%) did not clearly describe
how they measured and valued their cost components. The
majority of analyses discounted costs (60%). However, fewer
discounted the outcomes (40%). Discount rates for costs and
outcomes ranged from 3 to 3.5%.
The sources of cost and outcome data were clearly specified in
the majority of the analyses (93% for costs and 87% for
outcomes). Of these analyses, the majority of the outcome data
was collected during the study (83%) while the majority of the
cost data was secondary data (71%). All analyses included
direct medical costs. Only one analysis estimated the cost
savings to society in the long term and no studies estimated
productivity losses or indirect costs.
Only three of the reviewed articles used composite outcome
measures—one used QALYs (Rice et al. 2010) and two used
DALYs (Sharieff et al. 2006; Wilford et al. 2012). The majority of
reviewed studies used intermediate measures or natural units,
such as cases averted or patients treated. This had significant
implications for the comparability of results, which will be
discussed further in the next section.
The majority of reviewed studies performed a sensitivity
analysis (70%); however, only 30% reported their time horizon
clearly. These time horizons varied, ranging from 1 year to the
lifetime of participating individuals. Less than half of reviewed
studies (47%) calculated and reported incremental cost-effect-
iveness ratios. The remainder reported total and average costs
of delivery.
Although discussing the generalizability of results to the
national level, or to other settings, can be an important element
of a CEA, the majority of the articles included in the review did
not do so. Only 20% discussed the generalizability to the
provincial or the national level, but not to other settings.
Discussion
One of the first studies of ECND was conducted during the
1980s in Jamaica. Since then, numerous studies of ECND
interventions have shown positive effects on children’s health
and nutrition, cognitive development and earning potential
(Glewwe et al. 2001; Alderman et al. 2005; Heckman et al. 2006;
Maulik and Darmstadt 2009; Nores and Barnett 2010; Engle
et al. 2011). This article aimed to summarize what is known
about the cost-effectiveness of ECND interventions and the
methods used to assess that cost-effectiveness.
Our review identified that cost analyses within ECND
interventions gained momentum in the mid-2000s. In our
review, we found 15 CEAs of ECND interventions. Four CEAs of
breastfeeding interventions were conducted in high- and low-
income countries, four CEAs of nutrition interventions in low-
and middle-income countries and seven CEAs of parenting
interventions aimed at improving children’s behaviour in high-
income countries. This suggests two key gaps in the cost-
effectiveness literature: the first pertains to the evidence
regarding the cost-effectiveness of parenting interventions in
low- and middle-income countries, and the second to the cost-
effectiveness of play and stimulation interventions in any
setting. This is in spite of the fact that parenting interventions,
with stimulation outcomes, have been trialled in low- and
middle-income countries. Two such interventions provided
parents with psycho-social support to improve child develop-
ment (Carneiro et al. 2011; Macours et al. 2012). The
Table 4 Economic and methodological features of the analyses
Feature N %
Funding sources disclosed 15/15 100.00
Generalizability of findings 2/15 13.33
Sensitivity analysis performed 7/10 70.00
Outcome is discounted 4/10 40.00
Costs are discounted 6/10 60.00
ICER calculated and reported 4/10 40.00
Sources of outcome data included 13/15 86.67
Sources of cost data included 14/15 93.33
All included costs measured appropriately 9/15 60.00
All included costs valued appropriately 9/15 60.00
Important and relevant costs for alternative
specified
12/15 80.00
Perspective specified 15/15 100.00
Time horizon stated 3/10 30.00
Primary objective is economic evaluation 11/15 73.33
Competing objectives clearly described 4/4 100.00
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interventions had significant, positive results but no analyses of
their cost-effectiveness were conducted. Similarly, although
Baker-Henningham and Lopez Boo (2010) reviewed the effect-
iveness of various interventions to improve child development
outcomes irrespective of context, there is no published record of
the cost-effectiveness of these interventions. Those cost-effect-
iveness studies that were identified focused on the component
parts of a comprehensive ECND intervention. No articles
estimated the cost-effectiveness of combined interventions.
Further, depending on the context in which the CEA was
conducted, the features of analyses differed greatly, with only a
handful of articles conducting sensitivity analyses and discuss-
ing the generalizability of the findings.
In the articles reviewed, interventions were set in different
contexts, with different intervention designs and cost struc-
tures. To facilitate comparison of findings between articles, and
against the WHO cost-effectiveness thresholds, costs measured
in different currencies were converted to International Dollars
at 2005 prices. However, the range of denominators used to
calculate cost-effectiveness ratios, and the infrequent use of
DALYs or other outcome measures as a common denominator,
frustrated both efforts. Only three pairs of studies used the
same denominators: i.e. the DALY (Sharieff et al. 2006; Wilford
et al. 2012), cases of stunting averted (Awasthi et al. 2000;
Waters et al. 2006) and improvement on the Eyberg intensity
score (Edwards et al. 2007; O’Neill et al. 2011). As a result, we
were only able to compare cost-effectiveness for these three
pairs of articles. Further, we were only able to compare the
cost-effectiveness results of two analyses (Sharieff et al. 2006;
Wilford et al. 2012) to the WHO cost-effectiveness thresholds.
Both these interventions were very cost-effective by this
definition. This highlights that, although there is evidence
regarding the cost-effectiveness of ECND interventions, the
usefulness of that evidence is frustrated by a lack of
comparability.
The inability to compare the cost-effectiveness of ECND
interventions will reduce the extent to which this evidence can
be used to allocate resources between health priorities. To
improve comparability between programmes, researchers
should consider using a common outcome measure. For
example, for nutrition interventions, the use of ‘number of
cases of stunting averted’ may be appropriate. This would at
least allow decision makers to compare the cost-effectiveness of
nutrition interventions. However, this would not facilitate
comparison with other interventions that may be targeted at
the same population. Comparability could be greatly improved
through the use of a denominator such as the QALY or DALY,
which can be applied to a wider range of interventions. Further,
using the DALY also allows comparability against international
cost-effectiveness thresholds. The QALY and DALY have a
number of advantages and disadvantages (Anand and Hanson
1997; Sassi 2006), and neither may fully reflect the non-health
impacts of ECND interventions. However, they are currently the
‘least worst’ common denominators that facilitate a comparison
of cost-effectiveness of ECND interventions. Further research is
required to develop a more comprehensive outcome measure
that can reflect the health and non-health benefits of different
ECND interventions to facilitate a more robust comparison of
cost-effectiveness. In addition to improving the comparability of
evidence, these findings suggest that future work may want to
consider the affordability of programmes in a way that goes
beyond the application of international thresholds.
Funding
This study was supported with funds from a Wellcome Trust
Strategic Award, 0936115/Z/10/Z.
Conflict of interest statement. None declared.
References
Aboud FE, Akhter S. 2011. A cluster-randomized evaluation of a
responsive stimulation and feeding intervention in Bangladesh.
Pediatrics 127: 1191–7.
Alderman H, Hoogeveen H, Rossi M. 2005. Reducing Child Malnutrition
in Tanzania—Combined Effects of Income Growth and Programme
Interventions. Policy Research Working Paper, No 3567. Washington,
DC: World Bank. http://www-wds.worldbank.org/external/default/
WDSContentServer/IW3P/IB/2005/04/25/000012009_2005042525640
/Rendered/PDF/wps3567.pdf, accessed 12 September 2012.
Anand S, Hanson K. 1997. Disability adjusted life years: a critical
review. Journal of Health Economics 16: 685–702.
Anderson LM, Shinn C, Fullilove MT et al. 2003. The effectiveness of
early childhood development programs—a systematic review.
American Journal of Preventive Medicine 24(Suppl. 3):3749–97.
Awasthi S, Pande VK, Fletcher RH. 2000. Effectiveness and cost-
effectiveness of albendazole in improving nutritional status of pre-
school children in urban slums. Indian Pediatrics 37: 19–29.
Baker-Henningham H, Lo´pez Bo´o F. 2010. Early Childhood Stimulation
Interventions in Developing Countries: A Comprehensive Literature
Review. Discussion Paper Series//Forschungsinstitut zur Zukunft der
Arbeit, No. 5282. Bonn: Institute for the Study of Labor (IZA). 2010.
Barlow J, Davis H, McIntosh E et al. 2007. Role of home visiting in
improving parenting and health in families at risk of abuse and
neglect: results of a multicentre randomised controlled trial and
economic evaluation. Archives of Dieases in Childhood 92: 229–33.
Batura N, Pulkki-Bra¨nnstro¨m AM, Agrawal P et al. 2014. Collecting and
analysing cost data for complex public health trials: reflections on
practice. Global Health Action 7: 23257.
Bentley ME, Vazir S, Engle PL et al. 2010. A home-based educational
intervention to caregivers in south India to improve complemen-
tary feeding and responsive feeding, and psychosocial stimulation
increases dietary intake, growth and development of infants.
FASEB Journal 24: 564–14.
Berger ML, Teutsch S. 2005. Cost-effectiveness analysis: from science to
application. Medical Care 43: II–49.
Bonin EM, Stevens M, Beecham J, Byford S, Parsonage M. 2011. Costs
and longer-term savings of parenting programmes for the preven-
tion of persistent conduct disorder: a modelling study. BMC Public
Health 11: 803.
Bywater T, Hutchings J, Linck P et al. 2011. Incredible Years parent
training support for foster carers in Wales: a multi-centre feasibil-
ity study. Child: Care, Health and Development 37: 233–43.
Campbell FA, Ramey CT. 1994. Effects of early intervention on
intellectual and academic achievement: a follow-up study of
children from low-income families. Child Development 65: 684–98.
Carneiro P, Heckman JJ, Vytlacil EJ. 2011. Estimating marginal returns
to education. American Economic Review 101: 2754–81.
A REVIEW OF THE COST-EFFECTIVENESS OF ECNDS 819
Cellini SR, Kee JE. 2010. Cost effectiveness and Cost Benefit Analysis.
In: Wholey JS, Hatry HP, Newcomer KE (eds). Handbook of Practical
Program Evaluation. San Francisco: Jossey Bass, pp. 493–530.
Chola L, Nkonki L, Kankasa C et al. 2011. Cost of individual peer
counselling for the promotion of exclusive breastfeeding in
Uganda. Cost Effectiveness and Resource Allocation 1: 11–9.
Cooper PJ, Tomlinson M, Swartz L et al. 2009. Improving quality of
mother-infant relationship and infant attachment in socioecono-
mically deprived community in South Africa: randomised con-
trolled trial. BMJ 338: b974.
Creese A, Floyd K, Alban A, Guinness L. 2002. Cost-effectiveness of HIV/
AIDS interventions in Africa: a systematic review of the evidence.
The Lancet 359: 1635–42.
Desmond C, Bland RM, Boyce G et al. 2008. Scaling-up exclusive
breastfeeding support programmes: the example of KwaZulu-Natal.
PLoS One 6: e2454.
Dewey KG, Adu-Afarwuah S. 2008. Systematic review of the efficacy
and effectiveness of complementary feeding interventions in
developing countries. Maternal & Child Nutrition 4(Suppl. 1):24–85.
Dhaliwal I, Duflo E, Glennerster R, Tulloch C. 2012. Comparative Cost-
Effectiveness Analysis to Inform Policy in Developing Countries.
Cambridge, MA. http://www.povertyactionlab.org/publication/cost-
effectiveness, accessed 5 January 2012.
Drummond MF, Jefferson TO. 1996. Guidelines for authors and peer
reviewers of economic submissions to the BMJ. The BMJ Economic
Evaluation Working Party. BMJ 313: 275–83.
Drummond MF, Sculpher MJ, Torrance GW et al. 2005. Methods for the
Economic Evaluation of Health Care Programmes. 3rd edn. Oxford:
Oxford University Press, pp. 103–36.
Edejer TT, Aikins M, Black R, Wolfson L, Hutubessy R, Evans DB. 2005.
Cost effectiveness analysis of strategies for child health in
developing countries. British Medical Journal 331: 1177–82.
Edejer TTT. 2003. Making Choices in Health: Who Guide to Cost-Effectiveness
Analysis, Vol. 1. Geneva: World Health Organization.
Edwards RT, Ce´illeachair A, Bywater T, Hughes DA, Hutchings J. 2007.
Parenting programme for parents of children at risk of developing
conduct disorder: cost effectiveness analysis. BMJ 334: 682–7.
Engle P, Menon P, Haddad L. 1997. Care and Nutrition: Concepts and
Measurement. 1st edn. Washington DC: IFPRI, pp. 9–36.
Engle PL, Fernald LCH, Alderman H et al. 2011. Strategies for reducing
inequalities and improving developmental outcomes for young
children in low-income and middle-income countries. The Lancet
378: 1339–53.
Ertem IO, Atay G, Bingoler BE et al. 2006. Promoting child development
at sick-child visits: a controlled trial. Pediatrics 118: 124–31.
Evers S, Goossens M, de Vet H, van Tulder M, Ament A. 2005. Criteria
list for assessment of methodological quality of economic evalu-
ations: consensus on Health Economic Criteria. International Journal
of Technology Assessment in Health Care 21: 240–5.
Glewwe P, Jacoby HG, King EM. 2001. Early childhood nutrition and
academic achievement: a longitudinal analysis. Journal of Public
Economics 81: 345–68.
Grantham-McGregor S, Cheung YB, Cueto S et al. 2006. Developmental
potential in the first 5 years for children in developing countries.
The Lancet 369: 60–70.
Grantham-McGregor SM, Powell CA, Walker SP, Himes JH. 1991.
Nutritional supplementation, psychosocial stimulation, and mental
development of stunted children: the Jamaican Study. The Lancet
338: 1–5.
Grantham-McGregor SM, Walker SP, Chang SM. 1997. Effects of early
childhood supplementation with and without stimulation on later
development in stunted Jamaican children. The American Journal of
Clinical Nutrition 66: 247–53.
Heckman JJ, Stixrud J, Urzua S. 2006. The Effects Of Cognitive andNoncognitive
Abilities On Labor Market Outcomes and Social Behavior. (No. w12006).
Cambridge, MA: National Bureau of Economic Research.
Hoddinott P, Craig L, Maclennan G, Boyers D, Vale L. 2012. The FEeding
Support Team (FEST) randomised, controlled feasibility trial of
proactive and reactive telephone support for breastfeeding women
living in disadvantaged areas. BMJ Open 2: e001039. doi:10.1136/
bmjopen-2012-001039.
Jin X, Sun Y, Jiang F et al. 2007. ‘‘Care for development’’ intervention in
rural China: a prospective follow-up study. Journal of Developmental
and Behavioural Pediatrics 28: 213–8.
Johns B, Baltussen R, Hutubessy R. 2003. Programme costs in the
economic evaluation of health interventions. Cost Effectiveness and
Resource Allocation 1: 1–10.
Klein PS, Rye H. 2004. Interaction-oriented early intervention in
Ethiopia: the MISC approach. Infants and Young Children 17: 340–54.
Lee KS, Brouwer WB, Lee SI, Koo HW. 2005. Introducing economic
evaluation as a policy tool in Korea: will decision makers get
quality information?: a critical review of published Korean
economic evaluations. Pharmacoeconomics 23: 709–21.
Leung C, Sanders MR, Leung S et al. 2003. An outcome evaluation of the
implementation of the Triple P-Positive Parenting Program in Hong
Kong. Family Process 42: 531–44.
Macours K, Schady N, Vakis R. 2012. Cash transfers, behavioral
changes, and cognitive development in early childhood: evidence
from a randomized experiment. American Economic Journal: Applied
Economics 4: 247–73.
Maulik PK, Darmstadt GL. 2009. Community-based interventions to
optimize early childhood development in low resource settings.
Journal of Perinatology 29: 531–42.
McIntosh E, Barlow J, Davis H, Stewart-Brown S. 2009. Economic
evaluation of an intensive home visiting programme for vulnerable
families: a cost-effectiveness analysis of a public health interven-
tion. Journal of Public Health 31: 423–33.
Mogyorosy Z, Smith P. 2005. The main methodological issues in Costing
Health Care Services: A Literature Review. Working Paper number
007cherp. York, UK: Centre for Health Economics, University of
York. http://www.york.ac.uk/media/che/documents/papers/research-
papers/rp7_Methodological_issues_in_costing_health_care_services.
pdf, accessed 17 December 2012.
Muntz R, Hutchings J, Edwards RT, Hounsome B, O’Ce´illeachair A.
2004. Economic evaluation of treatments for children with severe
behavioural problems. Journal of Mental Health Policy and Economics
7: 177–89.
Nores M, Barnett WS. 2010. Benefits of early childhood interventions
across the world: (Under) Investing in the very young. Economics of
Education Review 29: 271–82.
O’Neill D, McGilloway S, Donnelly M, Bywater T, Kelly P. 2011. A cost-
effectiveness analysis of the Incredible Years parenting programme
in reducing childhood health inequalities. The European Journal of
Health Economics 14: 85–94.
Rice SJC, Craig D, McCormick F, Renfrew MJ, Williams AF. 2010.
Economic evaluation of enhanced staff contact for the promotion
of breastfeeding for low birth weight infants. International Journal of
Technology Assessment in Health Care 26: 133–40.
Sassi F. 2006. Calculating QALYs, comparing QALY and DALY calcula-
tions. Health Policy and Planning 21: 402–8.
Schweinhart LJ, Weikaert DP, Larner MB. 1986. Consequences of three
preschool curriculum models through age 14. Early Childhood
Research Quarterly 1: 15–45.
820 HEALTH POLICY AND PLANNING
Sharieff W, Horton SE, Zlotkin S. 2006. Economic gains of a home
fortification program: evaluation of sprinkles from the provider’s
perspective. Canadian Journal of Public Health 97: 20–3.
Smith LC, Haddad LJ. 2000. Explaining Child Malnutrition in Developing
Countries: A Cross-Country Analysis. Washington DC: IFPRI.
Van der Gaag J, Tan JP. 1998. The Benefits of Early Child Development
Programs: An Economic Analysis. World Bank Group. Chapter 1,
pages 5 and 6.
Walker SP, Chang SM, Powell CA et al. 2006a. Effects of psychosocial
stimulation and dietary supplementation in early childhood on
psychosocial functioning in late adolescence: follow-up of rando-
mised controlled trial. BMJ 333: 472–6.
Walker SP, Wachs TD, Grantham-McGregor S et al. 2011. Inequality in
early childhood: risk and protective factors for early child devel-
opment. The Lancet 378: 1325–38.
Walker SP, Wachs TD, Meeks Gardner J et al. 2006b. Child development:
risk factors for adverse outcomes in developing countries. The
Lancet 369: 145–57.
Waters HR, Penny ME, Creed-Kanashiro HM et al. 2006. The cost-
effectiveness of a child nutrition education programme in Peru.
Health Policy and Planning 21: 257–64.
Wilford R, Golden K, Walker DG. 2012. Cost-effectiveness of commu-
nity-based management of acute malnutrition in Malawi. Health
Policy and Planning 27: 127–37.
A REVIEW OF THE COST-EFFECTIVENESS OF ECNDS 821
